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Abstract.	
	
During the experiments on white rats, the changes occurring in the muscular 
membrane of pyloric part of rats’ stomach after a two-month inhalation exposure 
to epichlorohydrin, Echinacea purpurea extract and thiotriazoline administration 
were studied. It has been shown that one of the manifestations of epichlorohydrin 
action was decrease in the thickness of the muscular membrane in pyloric part 
of rats’ stomach. The degree of reduction of the muscular membrane thickness 
during the period between the first on the sixtieth day after inhalation decreased. 
Introduction of Echinacea purpurea extract as well as thiotriazoline was 
accompanied by thickening of the muscular membrane of pyloric part of the 
stomach. Echinacea purpurea extract and thiotriazoline showed the ability to 
reduce the period of reduction of the muscle membrane thickness induced by 
epichlorohydrin from sixty to seven days. 
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Problem statement and analysis of the recent research 
Chemical anthropogenic pollutants belong to the most important factors that determine the 
health of modern person [1, 7, 11]. In everyday life and under the conditions of chemical production 
a person contacts with the chemicals which include the epoxy group. Such compounds include 
epichlorohydrin. Its intake into the body causes disorders of respiratory tract, visual organs, skin, 
reproductive organs, and immune system [4, 6, 8]. Significant changes occur in the stomach wall 
under the influence of exogenous factors [2, 3, 5, 9, 10]. However, the characteristics of its changes 
under the influence of epichlorohydrin are understudied. Therefore, it is relevant to study the state 
of the wall of the stomach pyloric part of and its structural component – the muscle membrane – 
under the conditions of epichlorohydrin chronic inhalations as well as to consider possible 
approaches in correcting the upcoming changes. 
The objective of the research was to study changes in the muscular layer of the pyloric part 
of the rats’ stomach after epichlorohydrin inhalations, the introduction of Echinacea purpurea 
extract and Thiotriazoline. 
 
Material and methods of the research  
180 albino outbred sexually mature adult male rats were used in the experiment. The rats 
were divided into six experimental groups including thirty rats each. Rats of Group I constituted 
Control Group. Rats of Group II were administered epichlorohydrin in a dose of 10 MPC (10 mg / kg) 
by inhalation during two months, five days a week for five hours a day. Rats of Group III were given 
Echinacea purpurea extract in a dose of 200 mg per kg of body weight through gastric tube during 
two months, five days per week. Rats of Group IV were administered thiotriazoline in a dose of 117.4 
mg per kg of body weight as an injection of 2.5% solution intraperitoneally within two months, five 
days a week. Rats of Group V were exposed to epichlorohydrin and extract of Echinacea purpurea, 
and rats of Group VI were exposed to epichlorohydrin and thiotriazoline according to the above 
described procedure. 
After two-month administration of epichlorohydrin, the extract of Echinacea purpurea and 
thiotriazoline, six rats from each experimental group were taken out of the experiment on the first, 
seventh, fifteenth, thirtieth and sixtieth day. The stomach was fixed in 10% solution of neutral 
formalin. Histological processing was performed according to the standard method by dehydration 
in ethanol solution followed by removal of the alcohol with xylene. Preparations were filled into 
paraffin. In order to study the stomach wall, its cross sections obtained on sliding microtome were 
stained with hematoxylin and eosin, and according to Van Gieson method. The thickness of the 
muscular membrane of the stomach pyloric part was measured. Excel program was used for the 
statistical analysis of the results. Significance of differences was assessed using Mann-Whitney U 
test. Differences were considered significant at p<0.05. 
 
Results of the research and their discussion  
Epichlorohydrin introduction decreased the thickness of the muscular membrane of pyloric 
part of the stomach in comparison with the corresponding inddex in the rats of Control Group by 
12.6% (p <0.01) on the first day, by 9.3% (p<0.05) on the seventh day, by 6.2% (p <0.05) on the fifteenth 
day, by 9.4% (p<0.05) on the thirtieth day, by 7.5% (p <0.05) on the sixtieth day after the inhalation 
cessation. It should be noted that the thickness of muscle membrane of the pyloric part of the 
stomach of rats undergoing the inhalation of epichlorohydrin increased by 6.1% (p <0.05) for the 
period from the first to the sixtieth day of observation (Table 1). 
The thickness of the structure increased by 3.7% (p <0.05) in the rats affected by Echinacea 
purpurea extract in relation to the thickness of muscle membrane of the pyloric part of stomach of 
rats in the Control Group on the seventh day of observation. Muscular membrane thickness did not 
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undergo statistically significant changes (p>0.05) during sixty days of observation in rats treated with 
the extract of Echinacea purpurea (Table 1). 
The thickness of the muscle membrane of the pyloric part of the stomach was smaller by 
9.1% (p<0.01) and 9.9% (p<0.01), respectively, in rats that underwent the impact of epichlorohydrin 
and Echinacea purpurea extract on the first and on the seventh day after its completion in 
comparison with that of the Control Group rats. The use of the extract of Echinacea purpurea caused 
an increase in the thickness of the muscle membrane of rats treated with epichlorohydrin inhalation 
by 8.0% (p<0.05) on the thirtieth day of the research. The thickness of the muscular membrane of the 
pyloric part of the stomach increased by 14.7% (p <0.01) from the first day to the thirtieth day of 
observation in the group of rats treated with epichlorohydrin and extract of Echinacea purpurea. 
However, the changes in the index were not statistically significant (p>0.05) in the period between 
the thirties and sixties day (Table 1). 
Table 1 
The thickness of muscle membrane of the pyloric part of the stomach of rats after epichlorohydrin 
inhalation and exposure to Echinacea purpurea extract (M ± SLE) 
Day of 
observation 
Number 
of rats 
per 
group 
Thickness of muscle membrane of the pyloric part of the stomach 
(microns) 
The control 
group 
After 
epichlorohydrin 
inhalation  
After exposure 
to Echinacea 
purpurea 
extract 
After exposure to 
epichlorohydrin 
and Echinacea 
purpurea extract 
1 n = 6 320.72±11.95 280.33±12.08* 332.88±12.71 291.53±13.33* 
7 n = 6 313.88±11.62 284.64±14.99* 325.44±7.88* 282.76±8.98* 
15 n = 6 323.06±16.31 303.12±11.62* 322.34±12.70 307.11±12.79 
30 n = 6 330.13±19.36 299.15±19.27* 327.67±23.61 322.95±17.16# 
60 n = 6 321.66±16.70 297.53±11.79*х 317.39±17.06 304.25±16.44 
Note. 
* - p<0.05 in comparison with indices of rats in the Control Group; 
# - p<0.05 in comparison with indices of rats that underwent epichlorohydrin inhalation; 
x - p<0.05 in comparison with the indices in the rats of the same experimental group at different 
periods of observation. 
 
Thiotriazoline introduction was accompanied by changes in the thickness of the muscle 
membrane of the pyloric part of the stomach in relation to the corresponding index in the rats in the 
Control Group, manifested in the increase by 3.3% (p<0.05) on the seventh day. Muscular membrane 
thickness changed statistically insignificant (p>0.05) in rats treated with thiotriazoline in the period 
from the first to the thirtieth day of observation. However, its decrease by 6.0% was observed from 
the thirties to the sixtieth day (p<0.05) (Table 2). 
The combined use of epichlorohydrin and thiotriazoline led to a decrease in thickness of 
muscle membrane of the pyloric part of the stomach by 7.1% (p<0.05) on the first day of observation, 
by 4.1% (p<0.05) on the seventh day in comparison with the Control Group rats. A comparison of the 
index values in rats treated with epichlorohydrin inhalation and rats treated with epichlorohydrin 
accompanied by thiotriazoline injection showed that the thickness of the muscular membrane in the 
second case was grater by 6.3% (p<0.05) on the first day, by 5.8% (p<0.05) on the seventh day, by 6.5% 
on the fifteenth day, by 10.0% (p<0.05) on the thirtieth day, by 7.8% (p<0.01) on the sixtieth day. 
Changes in the thickness of the muscular membrane of the pyloric part of the stomach were not 
statistically significant (p>0.05) from the first to the seventh day and from the fifteenth to the sixtieth 
day of observation in the experimental group of rats treated with epichlorohydrin and thiotriazoline. 
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However, an increase in index by 8.8% (p<0.05) was noted in the period from the seventh to the 
fifteenth day (Table 2). 
Table 2 
The thickness of muscle membrane of the pyloric part of the stomach of rats after epichlorohydrin 
inhalation and exposure to thiotriazoline (M ± SLE) 
Day of 
observation 
Number 
of rats 
per group 
Thickness of muscle membrane of the pyloric part of the stomach 
(microns) 
The control 
group  
After 
epichlorohydrin 
inhalation  
After exposure 
to 
thiotriazoline 
After exposure to 
epichlorohydrin 
and thiotriazoline 
1 n = 6 320.72±11.95 280.33±12.08* 331.60±13.16 297.88±15.39*# 
7 n = 6 313.88±11.62 284.64±14.99* 324.34±8.71 301.12±12.10*# 
15 n = 6 323.06±16.31 303.12±11.62* 329.15±18.47 327.51±14.25#х 
30 n = 6 330.13±19.36 299.15±19.27* 332.35±16.49 324.23±15.98# 
60 n = 6 321.66±16.70 297.53±11.79*х 312.38±12.19 323.56±12.58# 
Note. 
* - p<0.05 in comparison with indices of rats in the Control Group; 
# - p<0.05 in comparison with indices of rats that underwent the epichlorohydrin inhalation; 
x - p<0.05 in comparison with the indices in rats of the same experimental group at different periods 
of observation. 
 
The results of experimental research suggest that epichlorohydrin, Echinacea purpurea 
extract and thiotriazoline affect the thickness of the muscular membrane of the pyloric part of the 
stomach of rats. 
 
Conclusions 
1. Epichlorohydrin affect causes a decrease in the thickness of the muscle membrane of the 
pyloric part of the stomach of rats, the severity of which decreases during sixty days after the 
epichlorohydrin introduction. 
2. Use of Echinacea purpurea extract and thiotriazoline shortens the duration of decrease in 
thickness of pyloric part of rats’ stomach of induced with epichlorohydrin, from sixty to seven 
days. 
 
Prospects for further research  
Continued study of the nature of epichlorohydrin effect on the stomach will make it possible to 
discover profoundly the mechanisms of changes in the body in response to xenobiotics creating an 
experimental basis for the development of promising ways to prevent the emergence and correction 
of the upcoming changes. 
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